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Seive and Hydrometer Analysis 
Sample# 1 
Seive Analysis 
mass bowl {g) 
mass soil {g) 
130.5 
75.0 





200 5 .83 
mass past 11200 (g) 63 
mass above 11200 {g) 10.1 
% retained on 11200 13.5 
% finer than 11200 86.5 
Cumulat ive Mass 
Re tained % Passing 





Seive and Hydrometer Analysis 
Sample# 2 
Seive Analysis 
mass bowl (g) 
mass soil (g) 
106.S 
75 .0 






mass past 11200 (g) 
mass above 11200 (g) 
% reta ined on 11200 

















Seive and Hydrometer Analysis 
Sample# 3 
Seive Analysis 
mass bowl (g) 
mass soil (g) 
128.5 
75.0 






mass past 11200 (g) 
mass above 11200 (g) 
% reta ined on 11200 











Retained (g) % Pass ing 





Seive and Hydrometer Ana lys is 
Sample# 4 
Seive Analysis 
mass bowl {g) 128.2 
mass so il {g) 75.0 






mass past 11200 {g) 
mass above 11200 (g) 
% retained on 11200 










Cumulative Mass Retained 






Seive and Hydrometer Ana lys is 
Sample# 5 
Seive Analysis 
mass bowl (g) 
mass so il (g) 
108.7 
75.0 






mass past 11200 (g) 
mass above 11200 (g) 
% retained on 11200 

















Seive and Hydrometer Analysis 
Sample# 6 
Seive Analysis 
mass bowl (g) 118.7 
mass so il {g) 75.0 






mass past #200 {g) 
mass above #200 (g) 
% retained on #200 































Sample ID: 1 
Date of Collection: 
Date ofT esting: 
Hydrometer Type: 152H Zero Correction:! 6.0 ! Meniscus:! 1.5 
Dispersing Agent:!~ (algon-------..,.- ,1 Amount Used :1 4~@ 125 ml • I 
G. of Solids: 12·65 • J CF a = 1.00 w (air-dry) = 
Soil Mass: 63.00000 grams 
0 Dry D Wet 
% Finer=! 86.5% Control Sieve no:l=200=======·=J 
Actual Corrected 
Date and Time of Elapsed Temp., Hyd . Hyd . Actual % Ad)Jsted D, mm D, µm Reading Time. min oc reading, reading, Finer % Finer 
R. Re 
10/13/2010 13:28 0 86.5% 74.00 
2 21.5 ° 48.0 4220 67.0% 57.9% 0.02717 27.17 
6 21.5 ° 42.0 3620 57.5% 49.7% 0.01663 16.63 
10 21.5 ° 39.0 3320 52.7% 45.6% 0.01323 1323 
15 21.5 ° 36.5 30.70 48.7% 422% 0.01108 11.08 
30.5 22.0 ° 33.0 27.40 43.5% 37.6% 0.00780 7.80 
60 22.0 ° 28.5 22.90 36.3% 31.4% 0.00580 5.80 
10/13/2010 15:50 141 22.5° 23.5 17.90 28.4% 24.6% 0.00391 3.91 
10/13/2010 16:51 202 22.5 ° 21.5 15.90 252% 21 .8% 0.00331 3.31 
10/13/2010 18:46 317 22.5 ° 18.5 12.90 20.5% 17.7% 0.00269 2.69 
10/13/2010 20:55 446 22.5° 16.0 10.40 16.5% 14.3% 0.00230 2.30 
10/14/2010 10:30 1261 22.5 ° 12.5 6.90 11.0% 9.5% 0.00140 1.40 
10/14/2010 14:37 1508 22.5 ° 11.5 5.90 9.4% 8.1% 0.00129 1.29 
Comments: 
Grain Size Analysis . Hydrometer Method 







Sample ID: 2 
Date of Collection: 
Date ofT esting: 
Hydrometer Type: 152H Zero Correction:! 7 .0 ! Meniscus:! 1.5 
Dispersing Agent : r! caigon-------. 1 Amount Used:i._ 4 .... %;...;@...;;.;;12.;;..S __ mi ____ •_,! 
G. of Solids: ! 2.6s • J CF a = 1.00 w (air-dry) = 
Soil Mass: 69. 77000 grams % Finer =I 95.1% Control Sieve no: ,...j 200----. J 
0 D,y O Wet 
Actual Corrected 
Date and Time of Elapsed Temp., Hyd . Hyd . Actual % Ad;.,sted D, mm D, µm Reading Time. min •c reading, reading, Finer % Finer 
Ra Ro 
10/5/201015:42 0 95.1% 74.00 
2 22.0° 62.0 55.40 79.4% 75.5% 0.02398 23.98 
6 22.0° 49.5 42.90 61 .5% 58.5% 0.01526 1526 
10 22.0 ° 38.5 31.90 45.7% 43.5% 0.01310 13.10 
15 22.0° 26.0 19.40 27.8% 26.4% 0.01175 11.75 
30.5 22.0° 21.0 14.40 20.6% 19.6% 0.00851 8.51 
60 22.0° 17.5 10.90 15.6% 14.9% 0.00624 6.24 
10/5/201017:54 131 22.5° 14.5 7.90 11.3% 10.8% 0.00430 4.30 
10/5/2010 20:24 281 22.5° 12.0 5.40 7.7% 7.4% 0.00297 2.97 
10/6/2010 9:46 1083 22.0 ° 9.5 2.90 4.2% 4.0% 0.00154 1.54 
10/6/201015:55 1452 22.0° 8.5 1.90 2.7% 2.6% 0.00134 1.34 
Comments: 
Grain Size Analysis - Hydrometer Method 





Hydrometer Analys is 
Job Number: 
Sample ID: 3 
Date of Collection: 
Date ofT esting: 
Hydrometer Type: 152H Zero Correction:! 7 .0 ! Meniscus:! 
Dispersing Agent: r-1 Qlgon-----.... , Amount Used:._! 4-'%-'@""'1;;;;25;..m_1 _____ .... .,! 
1.5 
G. of So lids: J 2.65 "" ] CF a= 1.00 w (air-dry) = 1 
Soil Mass: 67.40000 grams % Finer =r-1 _9_2_2_%~ Control Sieve no:j,... 200----.... - I 
0 Dry O Wet 
Actual Corrected 
Date and Time of Elapsed Temp., Hyd. Hyd. Actual % Ad;.tsted D, mm D, µm Reading Time. min oc reading, reading, Finer % Finer 
R, R. 
10/17/2010 11:17 0 922% 74.00 
2 21.0 ° 46.5 39.70 58.9% 54.3% 0.02767 27.67 
6 21.0 ° 41.0 3420 50.7% 46.8% 0.01672 16.72 
10 21.0 ° 38.0 3120 46.3% 42.7% 0.01330 13.30 
15 21.0 ° 36.5 29.70 44.1% 40.6% 0.01108 11.08 
30 21.0 ° 33.0 2620 38.9% 35.8% 0.00799 7.99 
60 21.0 ° 30.0 2320 34.4% 31.7% 0.00581 5.81 
10/17/2010 13:15 117 21.5 ° 27.5 20.70 30.7% 28.3% 0.00423 4.23 
10/17/2010 15:55 277 22.5 ° 23.5 16.90 25.1% 23.1% 0.00279 2.79 
10/17/2010 23:15 717 22.5 ° 20.5 13.90 20.6% 19.0% 0.00177 1.77 
10/18/2010 7:30 1212 22.5 ° 17.5 10.90 162% 14.9% 0.00139 1.39 
10/18/2010 15:54 1716 22.5 ° 14.5 7.90 11.7% 10.8% 0.00119 1.19 
10/18/2010 19:27 1929 22.5° 13.5 6.90 102% 9.4% 0.00112 1.12 
Comments: 
Grain Size Analysis - Hydrometer Method 
ASTM - D -422 _ A_ 
Project : 
Location: 




Sample ID: 4 
Date of Collection: 
Date ofT esting: 
Hydrometer Type: 152H Zero Correction:! 7 .0 ! Meniscus:! 1.5 
Dispersing Agent : ~, Ca- lgon-------,..- 1 Amount Used: ... 14-"%-'@'-1"'25'-m'-1 _____ •_,! 
G. of Solids: i 2·65 • I CF a = 1.00 w (air-dry) = 
So ii Mass: 71.86000 grams 
0 Dry D Wet 
% Finer =I 96A% Control Sieve no:1=2=00======·=1 
Actual Corrected 
Date and Time of Elapsed Temp., Hyd . Hyd . Actual % Adj.,sted D, mm D, µm Reading Time, min •c reading, reading, Finer % Finer 
Ra Ro 
10/20/2010 17:56 0 96.4% 74.00 
15 23.5 ° 63.0 56.70 78.9% 76.0% 0.00869 8.69 
30 23.5° 60.5 5420 75.4% 72.7% 0.00614 6.14 
45 23.5 ° 585 5220 72.6% 70.0% 0.00502 5.02 
60 23.5 ° 57.0 50.70 70.6% 68.0% 0.00438 4.38 
159 23.5° 47.0 40.70 56.6% 54.6% 0.00302 3.02 
259 23.5 ° 38.5 3220 44.8% 432% 0.00255 2.55 
10/21/2010 10:56 1020 23.5 ° 10.5 4.20 5.8% 5.6% 0.00156 1.56 
Comments: 
Grain Size Analysis. Hydrometer Method 







Sample ID: 5 
Date of Collection: 
Date of Testing: 
Hydrometer Type: 152H Zero Correction:! 7 .0 ! Meniscus:! 1.5 
Dispersing Agent :!~ (:algoo-------..,.-1 Amount Used:._! 4_% __ @ __ 1_25_m_1 _____ • ... I 
G. of Solids: ! 2.6s • I CF a = 1.00 w (air-dry) = '1 
Soil Mass: 72.10000 grams % Finer=! 96.6% Control Sieve no: !~2-00---,.. I 
0 Dry O Wet 
Actual Corrected 
Date and Time of Elapsed Temp., Hyd . Hyd . Actual % Adj.,sted D, mm D, µm Reading Time. min oc reading, reading, Finer % Finer 
R, Ro 
10/19/2010 16:31 0 96.6% 74.00 
1 23.0 ° 58.5 5220 72.4% 70.0% 0.03365 33.65 
2 23.0 ° 50.5 4420 &1.3% 592% 0.02607 26.07 
3 23.0° 45.5 3920 54.4% 52.5% 0.02235 22.35 
6 23.0 ° 37.0 30.70 42.6% 41.1% 0.01696 16.96 
10 23.0 ° 26.0 19.70 27.3% 26.4% 0.01428 1428 
15 23.0 ° 20.5 1420 19.7% 19.0% 0.01215 12.15 
10/19/2010 16:51 20 23.0 ° 16.0 9.70 13.5% 13.0% 0.01076 10.76 
10/19/2010 16:56 25 23.0 ° 15.0 8.70 12.1% 11.7% 0.00970 9.70 
10/19/2010 17:05 34 23.0 ° 13.5 7.20 10.0% 9.7% 0.00841 8.41 
10/19/2010 17:15 44 23.0 ° 13.0 6.70 9.3% 9.0% 0.00739 7.39 
10/19/2010 19:45 194 23.0 ° 10.0 3.70 5.1% 5.0% 0.00358 3.58 
Comments: 
Grain Size Analysis . Hydrometer Method 







Sample ID: 6 
Date of Collection: 
Date ofT esting: 
Hyd'rometer Type: 152H Zero Correction:! 7 .0 ! Meniscus:! 1.5 
Dispersing Agent : r! calgoo--------.,. , Amount Used:,_! 4_%;..@;..;.;12;.;.5...;m_, _____ •_,! 
G. of Solids: 12·65 • I CF a= 1.00 w (air-dry) = 
Soil Mass: 69.86000 grams % Finer =I 94.2% Control Sieve no:Jr200---- .... -I 
0 Dry O Wet 
ktual Corrected 
Date and Time of Elapsed Temp., Hyd . Hyd. k tual % Adj.,sted D, mm D, µm Reading Time, min •c reading, reading, Finer % Finer 
R, Ro 
10/19/2010 16:09 0 94.2.% 74.00 
:2 23.0° 46.5 40.20 57.5% 542% 0.02705 27.05 
4 23.0 ° 28.0 21.70 31.1% 29.3,% 0.02228 2228 
<6 23.0 ° 13.5 7.20 10.3% 9.7% 0.02002 20.02 
,8 23.0 ° 10.5 4.20 6.0% 5.7% 0.01765 17.65 
10 23.0 ° 9.5 3.20 4.6% 4.3% 0.01589 15.89 
15 
Comments: 
CRAIN SIZE DISTRIBUTION GRAPH · AGGREGATE GRADATION CH ART 
1 PIIOJICI Senior Design 2 DAI£ 10/14/2010 
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Hydraulic Conductivity Ca lculations 
Sample 12.o 12.o 12.o lo 11 n 
1 0.0015 0.017 0.03 0.00105 20.000 0.261 
2 0.0041 0.0135 0.016 0.0023 3.902 0.378 
3 0.00115 0.0225 0.031 0.0005 26.957 0.257 
4 0.0017 0.029 0.0034 0.00135 2.000 0.431 
5 0.009 0.02 0.0261 0.0073 2.900 0.404 
6 0.0205 0.0255 0.0308 0.019 1.502 0.448 
Alyamani & Sen Method K = 1300*[10 + .025(d.,,-d10) )2 
Sample m/day cm/sec !n1.!Q 





Geometric Avg. K (cm/ sec) = 
1.55 752E-05 
4 5.3704E-03 6.2157E-06 
5 7.4595E-02 8.6337E-05 
6 4.7550E-01 5.5034E-04 
sum ln(K) = 
Hazen Method 
Sample cm/sec ln(K) 
1 2.47500E-06 -12.9092702 
2 1.84910E-05 -10.8982264 
3 1A5475E-06 -13.4406765 
4 3.17900E-06 -12.6589439 
5 8.91000E-05 -9.32575122 
6 4.62275E-04 -7.67935061 





K= c*(d10)2 c = l.1 
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6 C.Y bucket  10 $2,900.00 $4,430.80 8  $586,464.00
  
Tandem Roller, 
8 ton  5 $800.00 $229.10 8  $41,164.00






6 C.Y bucket  1 $2,900.00 $4,430.80 2  $14,661.60
  
Dump Truck, 35 
ton  11 $3,770.00 $5,020.00 2  $193,380.00
   Dozer 75 H.P.  2 $1,000.00 $1,424.50 2  $9,698.00
   $1,334,529.10
Assuming Inflation and Contingency cost of 25% gives a total estimate of      $1,668,161.38
 
Construction Equipment Calculations 
Borrow Pit/Levee Construction 
  Need to move 3.7622 X 105 yd3. 
Use common‐sized payloader tractor with a bucket size of 6 yd3 to excavate the soil 
from the borrow pit and haul to the levee where dozers will level it out and tandem 
rollers will compact it. 
  Assume 120 yd3 can be moved per hour per tractor. 
  Each tractor will move 960 yd3 per day and 4800 yd3 per week. 
  This results in the need of 10 tractors for a work time of 8 weeks. 
Toe Drain/Toe Drain Construction/Hauling from borrow area 
  Need to move 4.0159 X 104 yd3. 
The toe drain construction is also going to use a 6 yd3 tractor to load dump trucks that 
will haul the material approximately 2 miles to the levee.  The trucks will dump the drain 
material and dozers will level it out.  The round trip time was estimated to be 30 
minutes.   
The R.S. Means books states that the 6 yd3 tractor can load trucks at a rate of 510 yd3 
per hour, which is 4080 yd3 per day and 20,400 yd3 per week.  This results in the need of 
only one tractor for a work time of 2 weeks. 
To haul the amount of soil that the tractor can load 11 trucks with a load capacity of 35 
tons will be needed for the two work weeks.  A 35 ton dump truck can hold 24 yd3 with 
the assumed density of approximately 1.5 tons per yd3. 
 
 
 
 
 
Construction Schedule 
 
 
 
 
 
 
 
 
 
Appendix I 
 
 
 
 
 
 
 
 
 
 
View of bore hole (B‐1) looking West. 
 
 
View of bore hole (B‐1) looking South. 
 
View of the ground at the bore hole (B‐1) location. 
 
View of the Eastern half of the proposed site from the Southeast corner. 
 
View of proposed site from the Northwest corner looking East. 
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